Effect of selenium deficiency on the disposition of plasma glutathione.
Selenium deficiency causes increased hepatic synthesis and release of GSH into the blood. The purpose of this study was to examine the effect of selenium deficiency on the disposition of plasma glutathione. Plasma glutathione concentration was 40 +/- 3.4 nmol GSH equivalents/ml in selenium-deficient rats and 17 +/- 5.4 nmol GSH equivalents/ml in control rats. The half-life and systemic clearance of plasma glutathione were found to be the same in selenium-deficient and control rats (t1/2 = 3.4 +/- 0.7 min). Because selenium-deficient plasma glutathione concentration was twice that of control, the determination that selenium deficiency did not affect glutathione plasma systemic clearance indicated that the flux of glutathione through the plasma was doubled by selenium deficiency. It has been proposed that the kidney is responsible for the removal of a major fraction of plasma glutathione. In these studies, renal clearance accounted for 24% of plasma systemic glutathione clearance in controls and 44% in selenium-deficient rats. This indicates that a significant amount of glutathione is metabolized at extrarenal sites, especially in control animals. More than half of the increased plasma glutathione produced in selenium deficiency was removed by the kidney. Thus, selenium deficiency results in a doubling of cysteine transport in the form of glutathione from the liver to the periphery as well as a doubling of plasma glutathione concentration.